
enormous saving of child life, but it has failed to pro¬
vide for the protection of adults after the vaccinal im¬
munity has died out.

Germany is the only one of the great countries of the
world that has had experience for a sufficient period of
time with a compulsory vaccination and revaccination
law properly enforced, and Germany has been for thirty-
five years free of epidemics of smallpox, although the
contiguous countries have suffered from epidemics of
this disease.

THE CLAIMS FOR VACCINATION

It is easy to comprehend why a single vaccination may
not be relied on for perpetual protection against small¬
pox. Smallpox itself is, in rare instances, followed by
another attack later in life. Now if one attack of small¬
pox does not invariably protect against a second, how
could we expect vaccination, which in reality represents
a benign, non-contagious and attenuated smallpox, to
accomplish this desired end?

1. A successful vaccination protects the subject against
smallpox for a period of time not mathematically deter-
minable for the individual, but which averages seven to
ten years.

2. The protection may be renewed by a second vaccin-
ation when the vaccinal immunity is exhausted. The
revaccination restores the protection which lapse of time
has diminished or abrogated.

3. Persons successfully vaccinated on two occasions
are usually immune against smallpox for life. There are

exceptional instances, however, of unusually susceptible
individuals in whom a third or fourth vaccination is re¬

quired. These exceptions are comparable with those
rare cases in which a person is susceptible to a second or
third attack of smallpox.

4. Persons vaccinated in infancy, who at some later
period of life contract smallpox, have in the aggregate
less severe and less frequently fatal attacks than unvac-
cinated persons. The degree of favorable modification
of the smallpox is in inverse proportion to the period of
time elapsing between vaccination and the attack of
smallpox. The statistics as to the mortality of smallpoxin the vaccinated and the unvaccinated are later set
forth.

5. The beneficent effects of vaccination are most pro¬
nounced in those in whom the vaccine affection has run
its most typical and perfect course, and who bear the
best quality of vaccinal scars as attestation of the same.
The mere production of a ."sore arm" does not neces¬
sarily imply that the individual has been successfully
vaccinated.

THE RESULTS OF VACCINATION IN GERMANY

Since the law of 1874 went into effect in Germany
there have been no epidemics of smallpox in that
country. The smallpox is frequently introduced by for¬
eigners, particularly on the frontier, but the disease can
find no foothold. In 1899 there occurred in the German
empire, among 54,000,000 people, only 28 deaths from
smallpox; these occurred in twenty-one different dis¬
tricts, the largest number in any one district being three.
Not a death from smallpox occurred in a large town.

In 1897 there were but five deaths from smallpox in
the entire German empire (54,000,000 population).

Furthermore, for a period of thirteen years, in a pop¬
ulation comprising two-fifths of the total inhabitants of
Germanv. there were only five instances of death from
smallpox in successfully revaccinated persons.

Germany has taught the world how to utilize Jenner's
great discovery so as to exterminate epidemics of
smallpox.

The German Vaccination Committee of 1884, refer¬
ring to the influence of the compulsory vaccination law,
said:

The remarkable and persistent decline in Prussia since 1875
can be due only to the vaccination law of 1874, because all
other conditions remain the same in the two other countries
(i. e., Austria and Germany). The only difference is that in
Prussia the revaccination of all school-children at the age of
12 3'ears was made compulsory in 1874.

( To be continued)

DIPHTHERIA BACILLUS-CARRIERS IN THE
PUBLIC SCHOOLS

F. H. SLACK, M.D., B. L. ARMS, M.D., E. M. WADE, B.A.,
and W. S. BLANCHARD, M.D.

Director, Assistant Director and Bacteriologists, respectively, of the
Bacteriological Laboratory of the Boston Board of Health

BOSTON

With the discovery of the bacillus of diphtheria by
Klebs and Loeffler in 1883-4 came the hope that by the
means of careful laboratory tests and strict quarantine
regulations this disease might soon be banished from the
civilized world. This hope has, as yet, however, to no

great extent been realized. True, the disease has to a
marked degree been freed from its terrors through the
use of antitoxin, the discovery of which was first
announced by Behring and Kitasato in 1890, but its
incidence as a whole has not decreased; it still waxes and
wanes outside of our control, still fills our hospital wards
with little sufferers, and still presents one of the most
serious of public health problems.

The reason for this condition of affairs is found in
the study of two conditions; the first of which deals with
the patient as to his relative immunity to the disease,
and the second with the organism itself as to its degree
of virulence.

A virulent organism plus a susceptible individual
gives a type of disease readily recognizable. These are
the cases to which the physicians are called and which
very properly are surrounded with every safeguard to
prevent infection of others.

We may also have a virulent organism plus an immune
person; this combination, producing little or no distress
in the person so infected, seems for that very reason of
more danger to those with whom he comes in contact.

It is fair to suppose such a person might readily be
the means of causing cases in.widely separated parts of a

city, considering the chances of infection in places of
public congregation, street-car travel, etc.

The presence of virulent diphtheria bacilli in the
throats and noses of such persons is one of the most
probable reasons of our inability to stamp out the dis¬
ease.

A non-virulent organism, whether carried by an
immune or non-immune person, cannot be conceived
to be the immediate cause of the disease diphtheria,
although perhaps by long infection or through transmis¬
sion from one person to another such an organism might
acquire virulence and become a source of danger.

To conquer diphtheria, then, we must not only isolate
those who have the disease, but—a much harder problem
—those immune persons who are disseminating virulent

Downloaded From: http://jama.jamanetwork.com/ by a Thomas Jefferson University User  on 05/14/2015



organisms, and perhaps even those with non-virulent
organisms the virulence of which may become enhanced.

It has been proved1 that about 1 per cent, of all well
persons are carriers of typical diphtheria bacilli of the
morphologic types ordinarily considered positive for
diagnosis (i. e., Wesbrook's A, C and D).

It is, of course, impossible for us to consider isolating
so large a number of people, even if our bactériologie
methods admitted the possibility of detecting them. It
is probable that a large percentage of such carriers have
non-virulent organisms, and our efforts should, if possi¬
ble, be directed toward discovering carriers of virulent
bacilli as more apt to be spreaders of the disease.

The persons most probable to be such carriers are
such as have recently been in contact with those sufferingfrom the disease, and it is a wise precaution to take cul¬
tures from such contacts as a safeguard to the public.

It has for many years been the policy of the Boston
Board of Health, whenever there was an outbreak of
diphtheria in a school or institution, to advise the taking
of cultures from the noses and throats of all exposed
persons, in order that not only those showing symptoms,
but also those well persons (insusceptible or but slightly
susceptible to the disease) who were bacillus-carriers
might be removed from school, or in an institution iso¬
lated, if possible, from others.

This procedure has invariably been attended with
marked success in clearing up such outbreaks. It has
also been noticeable in several instances in institutions
when the persons in charge have not taken such precau¬
tions, although urged to do so, that the eradication of
diphtheria by thé isolation of clinical cases only has been
a well-nigh impossible task.

This experience is not confined to Boston alone; the
value of such examinations is well known in public
health circles, and Boston is but one among many places
where they have been successfully applied. An entirely
new procedure, however, was brought to the attention of
the Boston Health Department when, acting on the sug¬
gestion of Dr. Richard C. Cabot, the school board sug¬
gested, under the advice of its committee of physicians,
the taking of cultures at the beginning of the school
year from all the pupils in the Brighton District, and the
keeping from school of those found to be bacillus-car¬
riers, as a possible means of eradicating the disease from
the schools of the district.

Here it was suggested to take cultures not from
persons exposed to the disease diphtheria, but from a

large aggregation of supposedly normal individuals.
The estimated number of pupils in the Brighton Dis¬

trict was about 4,500, and the laboratory promised to do
the work in four days, together with the regular labora¬
tory routine of about 100 daily examinations for diph¬
theria, tuberculosis, typhoid, and various miscellaneous
tests. This, of course, meant long hours and close
application, but for many reasons it seemed best to make
these special examinations as quickly as possible. Since
it had been well proved that not all carriers are obtained
by a single round of cultures, it was also arranged to
repeat the tests the following week.

The work had to be planned to the most minute details
in order that it might be handled by the regular labora¬
tory force. The Brighton District was divided into
four sections, according to the location of the schools.
and cultures were taken from the pupils in one section
each day, the work being done by the regular school

1. Committee of the Mass. Assn. of Boards of Health: Report
on Diphtheria Pa[ill]illiin Well Persons, Jour. Mass. Assn. Boards of
Health, July, 1902, p. 74.

physicians of the district: Drs. Marion, Rowen, Rice,
MeKeen and McCauley, assisted by the following volun¬
teers : Drs. Downing, Good, Kelly, Reed, Wood, Fitz¬
gerald, Buckley, Dow, Myers, Riley, Lord and Connor.

The school board furnished, from the school nurses,
assistants to do the necessary clerical work. Their work
consisted of writing on a card for each culture the name
and address of the pupil, the name of the school, doctor
and teacher; also a number, the same number and name

being written on a label on the culture tube itself.
At the laboratory, about half the necessary amount of

media and swab sticks for the whole work were prepared
in advance, and the day before cultures were to be taken
in any section the proper number of swabs, serum tubes,
throat sticks and cards were sent to the various schools.

The work in the laboratory was so arranged that, of
the four doing diagnostic work, two worked continually
at the preparation of smears and the other two at the
microscopic examinations. The day's work started at 8
a. m. with the routine work of the laboratory, which
merged as quickly as possible on to the special examina¬
tions.

It was understood that the cultures for the next day's
work would reach us by 3 p. m. in order that they might
be properly arranged and numbered before incubation.
It was found necessary, however, for the first day or two

Table 1.—Daily Results of Examinations
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9/14 12 3 2 5 2 0 1 1,114
9/lS 13 2 2 4 0 0 2 1,012
9/16 8 0 2 10 0 0 689
9/20 12 3 3 3 0 5 1 1,257
0/21 5 4 4 3 0 0 6 1,100
9/22 8 0 13 0 0 4 1.020
9/23 6 0 0 10 5 1 664

79 14 22 24 0 10 16 8,118

to work evenings at this. Later, when we were more
used to the details of this extra work, we were able to
finish each day by (¡ p. m. The smears were made up
on long glass slides 9 by 2 inches, 25 smears to a slide,
and all positive or suspicious smears as well as those
containing D2 forms were passed on by both of those
making the microscopic examinations. Positive results
Avere reported only on those eultures showing the A, C or
D types of organisms (Wesbrook). These slides have
been saved as of possible interest in research investiga¬
tion.

The cards were then marked and the reports made
out. Cultures were examined by number only, being
numbered consecutively from 1 to GOO, 1,000', 1,200, or
whatever the day's work might be, a duplicate number
being on the serum tube and card. Without some such
system it would have been impossible to handle the work.
After the microscopic work was finished came the task
of arranging the cultures for the next day by these con¬
secutive numbers. The serum tubes were arranged in
racks of 50 each, and for the most part this was readily
done, taking two persons about three hours, because, as

requested, the tubes and cards from any one room

already had corresponding numbers; where, .however,
our request that this be done was disregarded we had
the added labor of arranging all the tubes and cards
alphabetically before we could number them.
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Sixteen refused to allow cultures to be taken, and
there were without question many more absentees than
shown by the table.

On the first day we examined 1,287 cultures; the
second, 1,131; the third, 1,029; the fourth, 699—a total
for the first round of 4,146; and of these, 55, or 1.33
per cent., were positive.

The children who gave positive cultures for the most
part were removed from school.

Our second round the following week gave us 1.275
cultures the first day, 1,113 the second, 1,029 the third,
and 670 the fourth—a total of 4,087, of which 38. or

0.93 per cent., were positive.
Since these two rounds, cultures taken from 298

pupils, absentees, new pupils, etc., have given us 9 posi¬
tives, making a total out of 8,531 of 102, or 1.19 per
cent. Three of these cases, positive on the second round,
were duplicates of those on the first, leaving us just 99
cases, or 1.16 per cent.

The microscopic examination of so many smears in so

short a time is very trying work, and the amount done
in two weeks is no criterion by which to judge as to
what could be regularly accomplished in routine proce¬
dure. It would be physically impossi¬
ble to carry on so large a number of
such exacting examinations for a long
period, and it was accomplished this
time only by long hours
and intense application.

Three hundred and sev¬

enty-two secondary cul¬
tures have been received
on the positive cases, of
which 147 were positive.

The work began Mon¬
day, Sept. 13. 1909, and
by the close of the second
w e e k we had already
released on two negative
cultures 29 of the children
who had previously given
positive cultures.  h e
third week 32 more were

freed, the fourth week 6,
the fifth 5, the sixth 2, the
seventh 3, the eighth 1,
the ninth 5, the tenth 3,
the eleventh 3. Of the
remaining ten, 5 have had
a single negative, two with
persistently positive cul¬
tures have been allowed to
re-enter school on negative
virulent tests. One has
left school. One w a s

allowed to re-enter school
in September through an

error, after having re-
ceived but a single nega¬
tive. A culture taken two months later was positive,
but, as the child had already been in school two months
with no untoward results, she was allowed to continue.
In one case the parents refused to allow the cultures to
be taken and the child was admitted to school under
tin eat of legal process.

It is probable that in many of these cases the children
might have been released sooner if cultures had been
taken more frequently. Fifty had but a single positive,
20 had but two, 8 had but three, 10 had four, 5 had five,

1 had seven, 1 eight, 1 ten, 1 eleven, 1 thirteen and 1
with twenty-six never had a negative. This last case is
reported by the school physicians as a case of chronic
ozena.

It was our, intention to isolate the organisms from
many of the cultures and test their virulence, but this
was, of course, impossible during the progress of the
examinations. Streak-outs were made, however, from
all positives and the tubes saved, but the organisms were
found írjpst difficult to isolate. We succeeded in obtain¬
ing but eight pure cultures, and virulence tests on all
these were almost.or entirely negative.

Of the 55 children giving positive cultures during the
first week's work. 7 were present in school when the
second round of cultures
were taken. Three of
these were again positive
and 4 negative.

Of the 38 cases posi¬
tive the second round, 33
had cultures taken the
previous week, only 3
being then positive. In
this connection should
also be mentioned 2
cases, 1 from whom a

negative "culture was
obtained in school September 13, but who
"?veloped clinical symptoms, the bacilli
being present in a culture taken Septem¬
ber l(i. the other giving a negative school

Map of Brighton district, showing location
of diphtheria bacillus-carriers and clinical
eases; each small circle indicates a carrier.
first week, September 13-17 ;. each solid black
square, a carrier, second week, September ÜU-
23 ; each triangle, a carrier, later among ab¬
sentees, etc.; each cross, a clinical case; each
large circle indicates cases in same house.

culture September 16 and having symp¬
toms and a positive culture the 20th.

It seems proper to infer from these
findings that as a rule these carrier cases
are but transient in character. The results
seem too consistent to be accounted for by

possible errors in culture taking or from overgrowth byother organisms.
We face, then, not a problem of detecting and iso¬

lating certain definite bacillus-carriers and making an
end of the matter ; we have rather to consider a con-

 stantly changing condition with but few fairly perma¬
nent carriers and a larger number of transients con¬

stantly shifting from one group of persons to another.
Nor is there reason to believe otherwise concerning the
adult population who, while not so susceptible to the
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disease, are just as liable to be carriers of the organisms.
Even were it possible to control diphtheria by constant
cultures from a whole population with isolation of car¬

riers, how useless to attempt such control by taking t ul-
tures from school children only and allowing the other
five-sixths of the population to go free !

The conditions are far different from those obtaining
in an institution where all are under strict surveillance
and where some such scheme might logically and prop¬
erly be carried out. »

These carrier cases in Brighton, as shown by the map,
are widely scattered throughout the district, with but
occasional grouping in neighborhoods, and sometimes
two cases in one family or house.

In our examination of cultures from day to day, the
percentage of positives in any given number remained
about the same, indicating that the carriers were evenly
distributed, and that in any given section of the district
they approximated 1 per cent.

The Board of Health has no legal authority to keep
these well children from school, and the procedure
adopted in this case was to send a letter to the parents
or guardians, as follows :

Boston, Sept. 17. 1909.

To the Parent or Guardian of.:
The Board of Health hereby notifies you that the child

above named has been found to be a carrier of diphtheria
bacilli, and is on this account a source of danger to others.
This child should not return to school or mingle with others
until two negative cultures have been obtained by the school
physician, who will call.on you.

Medical advice for the removal of these bacilli from the
child's nose and throat and the early return of the child to
school should be secured at once.

By direction of the Board of Health. Secretary.

While the children were for the most part kept from
school in accordance with this request, it was impossible
to prevent their association with the school children out¬
side of school hours, the Board of Health having no

authority to quarantine these carriers. It is unfortunate
in this connection that among the results of the work we
must include the loss sustained by these children in
being deprived of so much of the school year and the
abandonment of school by one.

These carrier cases have been closely watched, and not
one had been ill. nor has any case of diphtheria been
traced to them.

The clinical, cases of diphtheria still persist in about
the usual number and without any apparent connection
with the carriers found, as shown in the following table:

Table 2.—Cases of Diththekia ix Ward 25 by Months, 1904-1909

1904 1005 1906 1007 1908 1909
January . 19 3 6 11 18 7
February

-

4 3 8 6 20 3
March . 1 1 7 2 6 4
April . 13 8

.

6 15 5 5
May. 1 4 9 3 29 2
June. 2 1  2 16 7
July. 4 0 14 6 6 4
August
.

8 9 15 0 5 6
September

...

2 2.6 0 16 12
October . 4 7 23 10 14 7
November ... 2 9 28 2 25 8
December ... 6 5 18 11 19 16

Totals _ 66 52 145 65 170 81

It should, of course, be taken into account that there
have been but few clinical cases of diphtheria in
Brighton during the entire year.

We draw the following conclusions :

1. At least 1 per cent, of all healthy school children
are carriers of morphologically typical diphtheria bacilli
(Wesbrook's A, C and D types). -

2. Such bacilli are communicable from one person to
another and the condition is usually a transient one.

3. The organisms are ordinarily of little or no viru¬
lence.

4. While it is possible that by passing through a sus¬

ceptible individual their virulence might be raised to
cause the disease, this is not a frequent occurrence.

5. The disease diphtheria is kept alive in a com¬

munity rather by virulent organisms in immune persons
than by these non-virulent bacilli.

6. Where virulent diphtheria bacilli are present, as
shown by outbreaks of the disease, cultural tests of all
contacts and isolation of those showing positive cultures
is a duty owed to the community.

7. Where the disease does not exist, isolation of car¬
riers of probable non-virulent bacilli is of no proved
benefit, and is a costly and laborious procedure entailing-much unnecessary hardship on innocent and probably
harmless parties.

8. The attempt to control diphtheria in a city by a
round of cultures from all school children at the begin¬
ning of the school year does not seem encouraging from
this series of tests.

9. The proposition to stamp diphtheria out of a city
by cultural tests of all the inhabitants and isolation of
all carriers is impossible from any practical standpoint.

30 Huntington Avenue.

SPECIFIC TREATMENT IN PULMONARY
TUBERCULOSIS *

KARL VON RUCK, M.D., and SILVIO VOX RUCK, M.D.
ASIIEVILLE, N. C.

Keeping in mind the fact that most of you are engagedin the active practice of our profession and that you,
therefore, come in constant contact with tuberculous
patients, who do not so much care how and why they
acquired their disease or fail to improve and recover, as
they want to be treated and cured of it, we have believed
it proper to select for our subject a practical and impor¬tant side of the therapeutics of tuberculosis, a part of
phthisiotherapy which has been for almost twenty yearsthe subject of much controversy and research, and which
forms the most recent and by no means the least impor¬tant one of our resources in treating tuberculosis. We
refer to specific medication, and understand by that term
the treatment of tuberculosis by means derived from the
specific virus responsible for the disease or from its
products.

Most of you will remember the excitement which was
caused in November, 1890, through, the announcement
by Koch1 of his tuberculin which he had cause to believe
a truly etiologic remedy for tuberculosis, and you will no
less recall the acute disappointment which followed
promptly on the short period of what a French author
has called the tuberculin delirium, when failures and ill
effects under the methods of application then prevailing,
at first isolated, soon became frequent enough. By these
the remedy was discredited and the hopes from it were
doomed to disappointment.

However great the failure, however keen the disap¬
pointment at the non-success of tuberculin was at that
time, we now know that the remedy itself was not
responsible as much as was the method of its applicationand the practically indiscriminate selection of cases; and

* Read by invitation before the Chicago Medical Society; Nov.
3. 1909.

1. Koch, Robert: Deutsch. med Wchnschr., 1890, xvi, 1029.
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